The Mersenne numbers, which have the general form M = ·~ -1, and the p family of numbers, the Fermat numbers, which have the form F = ~ + 1, have p been studied for centuries. Just recently a renewed interest in them has been * brought about by the use of the high-speed computers {see, for example, [3] ).
Since the Fermat numbers cannot be prime unless p is a power of two ii.e., unless p =2m for some integer m), the Fermat numbers have been defined as F = 2~ + 1 and this is the form in which they have be~n investigated. To m see that F is composite when p is not a power of two, first note that a power is odd, q must also be and since p is an odd prime, k' must be even. We can therefore set k' = 2k for some integer k and hence q is o:f the form q = 2kp + l.
~neorem II. If k in theorem I is odd, then q is of the form q = 8n + 3; and if k is even, then q is o:f the form q = Bn + 1, for some integer n.
Proof: Since q = 2kp + l, When the program became too time consuming, a new program was written to determine the set of B 's that were not prime. The following method was used. p A prtme number q greater than three was generated. Then the smallest integer n > 0 was found such that 2n = l (mod q) or 2n = -l (mod q). If n ( ) n+l ) 2 = l mod q , then 2 = 2 (mod q and the syste~ of residues is cyclic with order n.
of B for no p. p Therefore, 2n ¥ -l (mod q) for all n, so that q is a factor Also, if 2n -l (mod q) and n is not a prime, then we can conclude that q is a factor of B for no p. To see this, assume there does p exist some prime integer m such that m >nand 2m= -l (mod q). Since 2n = -l (mod q) implies 22n = l (mod q), we know by the above argument the system of residues is cyclic with order 2n. Therefore, n < m < 2n. By the algebra of congruences,
Since ~ -2n = 2n(2m-n -l) and q divides (2m -2n) but not 2n, it follows that q divides ~-n -l. But this implies ~-n = l (mod q). Since m -n < n, this result contradicts the assertion that n is the least integer such that 2n-± l (mod q). Hence, q is a factor of B for no p. Finally, when p 2n -l (mod q) and n is prime, we have that q is a factor of 2n + l.
Since q > 3, q is, therefore, a factor of B • . n
This program has the advantage that, given a prime q, one can readily find the p such that q divides B , if such a p exists. Hence, a systematic check p with each prime q will discover all p such that B has a factor in the group p of integers with prime factors less than or equal to q.
It took BRLESC almost 22 hours to compute all primes q, q ~ 299,087, find an n such that 2n = l or -l (mod q) and then determine whether or not n was 
